ABSTRACT Preparation, ligational and biological properties of some pyrazinedicarboxaimide derived furanyl, thienyl and pyrrolyl compounds with Co(ll), Cu(ll), Ni(ll) and Zn(ll) metals are described. Magnetic moments, electronic, infrared, nuclear magnetic resonance spectra and elemental analysis data indicate that co-ordination of the ligands with the metal ions take place through the pyrazine ring nitrogen, azomethine nitrogen and heteroatom of heterocyclic ring system. The compounds are all novel and are proposed to possess an octahedral geometry for Co(ll) and Ni(ll), and a distorted octahedral geometry for Cu(ll) and Zn(ll) complexes. The comparative biological properties of the title ligands and their metal chelates against different bacterial species are also described.
INTRODUCTION
Several studies have been reported1-5 on the complexes of metals with pyridine and pyrazine derivatives having active donor substituents e.g., pyridine-2-carboxamidel, aminopyrazine6,7, pyrazinyl ketone8 and pyrazinecarboxylic acid9. In spite of their interesting co-ordination chemistry, their pronounced biologically active nature, which came into light also, attracted US 10"13 to synthesize various pyridinoyl-and pyrazinoyl hydrazine derived compounds and to investigate their co-ordination chemistry and biological properties. In continuation to the same, we now wish to report a novel class of pyrazinedicarboxaimide derived compounds ligational and biological behavior towards cobalt(ll), copper(ll), (Figure 1 ) and study their nickel(ll) and zinc(ll) Co(ll) and Ni(ll), and distorted octahedral for Cu(ll) and Zn(ll) complexes. 2035, 1945, 1670, 1625, 1575, 1515, 1350, 1060, 875, 2035, 1945, 1670, 1625, 1575, 1515, 1350, 1063, 875 3045, 2818, 2035, 1945, 1670, 1625, 1575, 1515, 1355, 1062, 345 Pyrrol-2-aldehyde (1.9 g, 0.02 mol)in absolute ethanol (35 mL) was added to a solution of pyrazine-2,3-dicarboxamide (0.01 mol) in n-butanol (30 mL). Then 5-10 drops of concentrated sulfuric acid were added in it and mixture refluxed for 4 h. This reaction mixture, on cooling gave a solid product which was filtered, washed with n-butanol (2x15 mL) and dried. The solid thus obtained was crystallized in hot aqueous n-butanol (50 %) to give L 3 (1.58 g) (59 %). 
, L 2 and L3 M=Co(II), Cu(ll), Ni(ll) and Zn(ll) All the complexes (1-12) are air and moisture stable solids. They are soluble in DMF, DMSO and water and insoluble in other solvents. The conductivity measurement of these complexes (22-28 ohm-l, cm2 . mol-1)in DMF shows that they are all non-electrolyte17,18 
Infrared Spectra
The bonding of the ligand to the metal ion was investigated by mainly comparing the infrared spectra of the free ligands with the spectra of their metal complexes ( The results of these studies reported in Table 5 showed that ligands and all their metal complexes are biologically active against one or more bacterial species and the metal complexes have been shown to be more antibacterial than the simple uncomplexed parent ligands.
